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RNF213 gene
ring finger protein 213

Normal Function

The RNF213 gene provides instructions for making a protein whose role is unknown.
The RNF213 protein, which is found in tissues throughout the body, contains specific
regions (domains) that hint at possible functions. One domain, known as a RING finger,
is found in proteins that have an enzyme activity known as E3 ubiquitin-protein ligase.
Proteins with this activity target other proteins to be broken down (degraded) within
cells. Protein degradation is a normal process that removes damaged or unnecessary
proteins and helps maintain the normal functions of cells. Proteins with a RING finger
domain are involved in many different cellular functions, including cell growth and
division, the transmission of chemical signals (signal transduction), and the self-
destruction of cells (apoptosis).

The RNF213 protein also contains two regions called AAA+ ATPase domains. Proteins
with these domains typically regulate mechanical processes in the cell, such as protein
unfolding, DNA unwinding, or transporting molecules.

Although the function of the RNF213 protein is unknown, studies suggest that it plays a
role in the proper development of blood vessels.

Health Conditions Related to Genetic Changes

moyamoya disease

At least 24 genetic changes in the RNF213 gene have been associated with
moyamoya disease. This condition is characterized by narrowing of blood vessels
in the brain and subsequent growth of networks of small, fragile blood vessels. The
resulting lack of blood flow in the brain leads to strokes and other features of the
condition.

Changes in the RNF213 gene involved in moyamoya disease replace single protein
building blocks (amino acids) in the RNF213 protein. The most common change
is a normal variation (polymorphism) of the gene that replaces the amino acid
arginine with the amino acid lysine at protein position 4810 (written as Arg4810Lys or
R4810K). This genetic change is found in a majority of affected individuals in Asian
populations and is relatively common in unaffected individuals in these populations,
occurring in about 1 percent. (This phenomenon, in which people with an altered
copy of the gene never develop the condition, is known as reduced penetrance.)
However, the Arg4810Lys change is not found in affected individuals of European



descent. These individuals have rarer RNF213 gene mutations that change single
amino acids in the protein.

Little is known about the effect of these changes on the function of the RNF213
protein, and researchers are unsure how the changes contribute to the characteristic
blood vessel abnormalities of moyamoya disease. It is unclear if RNF213 gene
mutations are involved in the narrowing of blood vessels in the brain. For unknown
reasons, people with moyamoya disease have elevated levels of proteins involved
in cell and tissue growth, including the growth of blood vessels (angiogenesis).
An excess of these proteins could account for the growth of new blood vessels
characteristic of moyamoya disease. It is not clear if changes in the RNF213 gene
are involved in the overproduction of these proteins.

Little is known about the cause of moyamoya disease. Studies suggest that other
genes could be involved in development of the condition. It has been suggested that
other factors, such as infection or inflammation, in combination with genetic changes
may be necessary for development of moyamoya disease.

Chromosomal Location

Cytogenetic Location: 17q25.3, which is the long (q) arm of chromosome 17 at position
25.3

Molecular Location: base pairs 80,260,820 to 80,398,786 on chromosome 17 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• ALK lymphoma oligomerization partner on chromosome 17

• ALO17

• C17orf27

• E3 ubiquitin-protein ligase RNF213

• KIAA1554

• KIAA1618
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• MYMY2

• mysterin

• MYSTR

• NET57

• RN213_HUMAN

Additional Information & Resources

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28RNF213%5BTIAB%5D%29+OR
+%28%28ALO17%5BTIAB%5D%29+OR+%28MYSTR%5BTIAB%5D%29+OR+
%28mysterin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR
+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND
+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• RING FINGER PROTEIN 213
http://omim.org/entry/613768

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/ALO17ID480.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=RNF213%5Bgene%5D

• HGNC Gene Family: Ring finger proteins
http://www.genenames.org/cgi-bin/genefamilies/set/58

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=14539

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/57674

• UniProt
http://www.uniprot.org/uniprot/Q63HN8

page 3

https://www.ncbi.nlm.nih.gov/pubmed?term=%28RNF213%5BTIAB%5D%29+OR+%28%28ALO17%5BTIAB%5D%29+OR+%28MYSTR%5BTIAB%5D%29+OR+%28mysterin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28RNF213%5BTIAB%5D%29+OR+%28%28ALO17%5BTIAB%5D%29+OR+%28MYSTR%5BTIAB%5D%29+OR+%28mysterin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28RNF213%5BTIAB%5D%29+OR+%28%28ALO17%5BTIAB%5D%29+OR+%28MYSTR%5BTIAB%5D%29+OR+%28mysterin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28RNF213%5BTIAB%5D%29+OR+%28%28ALO17%5BTIAB%5D%29+OR+%28MYSTR%5BTIAB%5D%29+OR+%28mysterin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
https://www.ncbi.nlm.nih.gov/pubmed?term=%28RNF213%5BTIAB%5D%29+OR+%28%28ALO17%5BTIAB%5D%29+OR+%28MYSTR%5BTIAB%5D%29+OR+%28mysterin%5BTIAB%5D%29%29+AND+%28%28Genes%5BMH%5D%29+OR+%28Genetic+Phenomena%5BMH%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D
http://omim.org/entry/613768
http://atlasgeneticsoncology.org/Genes/ALO17ID480.html
https://www.ncbi.nlm.nih.gov/clinvar?term=RNF213%5Bgene%5D
http://www.genenames.org/cgi-bin/genefamilies/set/58
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=14539
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/hgnc_data.php&hgnc_id=14539
https://www.ncbi.nlm.nih.gov/gene/57674
http://www.uniprot.org/uniprot/Q63HN8


Sources for This Summary

• Cecchi AC, Guo D, Ren Z, Flynn K, Santos-Cortez RL, Leal SM, Wang GT, Regalado ES, Steinberg
GK, Shendure J, Bamshad MJ; University of Washington Center for Mendelian Genomics, Grotta
JC, Nickerson DA, Pannu H, Milewicz DM. RNF213 rare variants in an ethnically diverse population
with Moyamoya disease. Stroke. 2014 Nov;45(11):3200-7. doi: 10.1161/STROKEAHA.114.006244.
Epub 2014 Oct 2.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/25278557
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4420622/

• Fujimura M, Sonobe S, Nishijima Y, Niizuma K, Sakata H, Kure S, Tominaga T. Genetics and
Biomarkers of Moyamoya Disease: Significance of RNF213 as a Susceptibility Gene. J Stroke.
2014 May;16(2):65-72. doi: 10.5853/jos.2014.16.2.65. Epub 2014 May 30. Review.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24949311
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4060268/

• Kamada F, Aoki Y, Narisawa A, Abe Y, Komatsuzaki S, Kikuchi A, Kanno J, Niihori T, Ono M, Ishii
N, Owada Y, Fujimura M, Mashimo Y, Suzuki Y, Hata A, Tsuchiya S, Tominaga T, Matsubara Y,
Kure S. A genome-wide association study identifies RNF213 as the first Moyamoya disease gene. J
Hum Genet. 2011 Jan;56(1):34-40. doi: 10.1038/jhg.2010.132. Epub 2010 Nov 4.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21048783

• Liu W, Morito D, Takashima S, Mineharu Y, Kobayashi H, Hitomi T, Hashikata H, Matsuura N,
Yamazaki S, Toyoda A, Kikuta K, Takagi Y, Harada KH, Fujiyama A, Herzig R, Krischek B, Zou L,
Kim JE, Kitakaze M, Miyamoto S, Nagata K, Hashimoto N, Koizumi A. Identification of RNF213 as a
susceptibility gene for moyamoya disease and its possible role in vascular development. PLoS One.
2011;6(7):e22542. doi: 10.1371/journal.pone.0022542. Epub 2011 Jul 20.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/21799892
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3140517/

• Morito D, Nishikawa K, Hoseki J, Kitamura A, Kotani Y, Kiso K, Kinjo M, Fujiyoshi Y, Nagata
K. Moyamoya disease-associated protein mysterin/RNF213 is a novel AAA+ ATPase, which
dynamically changes its oligomeric state. Sci Rep. 2014 Mar 24;4:4442. doi: 10.1038/srep04442.
Citation on PubMed: https://www.ncbi.nlm.nih.gov/pubmed/24658080
Free article on PubMed Central: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3963067/

• OMIM: RING FINGER PROTEIN 213
http://omim.org/entry/613768

Reprinted from Genetics Home Reference:
https://ghr.nlm.nih.gov/gene/RNF213

Reviewed: April 2015
Published: March 21, 2017

Lister Hill National Center for Biomedical Communications
U.S. National Library of Medicine
National Institutes of Health
Department of Health & Human Services

page 4

https://www.ncbi.nlm.nih.gov/pubmed/25278557
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4420622/
https://www.ncbi.nlm.nih.gov/pubmed/24949311
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4060268/
https://www.ncbi.nlm.nih.gov/pubmed/21048783
https://www.ncbi.nlm.nih.gov/pubmed/21799892
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3140517/
https://www.ncbi.nlm.nih.gov/pubmed/24658080
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3963067/
http://omim.org/entry/613768
https://ghr.nlm.nih.gov/gene/RNF213

